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Abstract

in case 2.

The ChAdOx1 nCoV-19 adenoviral vector vaccine to prevent contracting Covid-19 caused by infection with SARS-
CoV-2 has been associated with vaccine-induced immune thrombotic thrombocytopenia (VITT) primarily leading
to venous thromboses. Here, we report two cases of major arterial occlusions after ChAdOx1 nCov-19 vaccination,
comprising a 42-year-old woman with thrombotic occlusion of the left carotid artery, and a 62-year-old man with
occlusion of distal aorta and iliac arteries. Both were successfully treated with intravenous immunoglobulins and
non-heparin anticoagulant agents leading to a beneficial short-term outcome of 6 weeks in case 1 and four months

Our first case, a 42-year-old female without pre-existing
conditions developed visual impairment and severe head-
ache nine days after the first dose of ChAdOx1 nCoV-19
vaccine. Two days later, she presented with transient
hemiparesis and aphasia lasting ten minutes. Platelet
counts were low (nadir 40.000/mm3) and D-dimer levels
markedly increased (35 mg/l). Cerebral magnetic reso-
nance imaging (MRI) revealed thrombotic occlusion of
the left carotid artery, commencing at the bifurcation
with resulting ischemia in the territory of the middle cer-
ebral artery (Fig. 1).

Secondly, a 62-year-old male with hypertension treated
with bisoprolol developed acute, painful and pulse-
less lower limb paraparesis thirteen days after the first
dose of ChAdOx1 nCov-19 vaccination. Thrombocy-
topenia (nadir 53.000/mm?), and elevated D-dimer lev-
els (2.8 mg/l) were detected. Cerebral and spinal MRI
showed no signs of acute ischemia. However, ultrasound
studies demonstrated reduced blood flow in the common
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iliac arteries with an undetectable left dorsalis pedis
artery. Computed tomography angiogram (CT-A) con-
firmed thrombotic occlusion of the distal aorta below the
renal arteries reaching into both common iliac arteries as
well as segmental lung artery embolism (Fig. 2). Imme-
diate surgical aortal thrombectomy and fasciotomy of
the lower limbs was conducted to prevent compartment
syndrome.

No prior coagulopathy or heparin exposure was pre-
sent, and both patients displayed thrombocytopenia
and atypical arterial thromboses, developed within
two weeks after ChAdOx1 nCov-19 vaccination.
Platelet factor 4 (PF-4) autoantibodies were assessed
with enzyme-linked immunosorbent assay and the
PF4-enhanced platelet activation test, confirming the
diagnosis of vaccine-induced immune thrombotic
thrombocytopenia (VITT) [1, 2]. Other causes of
thrombocytopenia, i.e., heparin-induced thrombocyto-
penia, idiopathic thrombocytopenic purpura, antiphos-
pholipid syndrome, thrombotic thrombocytopenic
purpura, atypical hemolytic uremic syndrome and idi-
opathic thrombocytopenia were ruled out. Diagnostics
including 72-h cardiac monitoring, transesophageal
ultrasound, and duplex sonography of carotid arteries
did not reveal other etiologies of thromboembolism.
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downstream infarction in MCA territory

Fig. 1 a Axial T1 fat saturated and b coronal Time Of Flight (TOF) MRl images at 1.5 T show evidence of left intracranial ICA thrombotic occlusion
in petrous to clinoid ICA segments. ¢ Axial diffusion weighted (DW) and d Fluid Attenuated Inversion Recovery (FLAIR) images reveal concomitant

Both patients were treated with intravenous immuno-
globulins (IVIG, 1 g/kgBW/d for two days) and arga-
troban (targeting factor 2 of the initial activated partial
thromboplastin time) following current expert-opinion
recommendations [1]. Platelet counts stabilized and no
recurrent thromboses occurred.

The first patient was discharged after 15 days with
no neurological deficit, normal platelet counts, and
completely recanalized carotid artery on ultrasound
at day 10. Argatroban had been replaced by apixaban
(2 x 5 mg) prior to discharge. Due to recurrent throm-
bocytopenia (nadir 90.000/mm?®, day 29), treatment
with IVIGs (1 g/kgBW/d for two days) was repeated.
Oral anticoagulation was continued up to the last fol-
low-up at month 4 without recurrent thromboses.

In the second patient, post-surgical creatine kinase
peaked at 19.512 U/L, and was remittent with infusion
therapy averting the risk of kidney failure. He recovered
well from fasciotomy with a vacuum assisted closure-
therapy. The pulmonary artery embolism remained
asymptomatic. Argatroban was administered until day
14, then substituted by rivaroxaban (2 x 15 mg) con-
tinued until day 21. Further, dosage of 1x20 mg was
planned for the next 3 months, to be reassessed later
on. A mild paraparesis and moderate dysesthesia per-
sisted at discharge to a rehabilitation center 24 days after
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Fig. 2 a Coronal and b curved multiplanar reconstructions of CT-A (in 5 mm maximum intensity projection) display subtotal thrombotic occlusion
of infrarenal aorta and extension of thrombus into both common iliac arteries and right external iliac artery. ¢ Coronal multiplanar reconstruction of
CT-A (5 mm maximum intensity projection) and d magnified image show segmental pulmonary artery embolism

admission, presumably caused by the leg ischemia as a
spinal ischemia was not detectable also on a follow-up
MRI.

The current German recommendations’ suggest
the use of the ChAdOx1 nCoV-19 vaccine in persons
above the age of 60, arguing that, in particular, women
<60 years are predisposed for thromboses, and that
VITT was predominantly noted in patients below
60 years as described in earlier studies [1-3]. Our cases

! Stellungnahme der Stindigen Impfkommission zum Zeitpunkt der
Gabe eines mRNA-Impfstoffs nach Erstimpfung mit AstraZeneca Vaccine
(Vaxzevria) bei <60-Jahrigen (https://www.rki.de/DE/Content/Kommission
en/STIKO/Empfehlungen/Stellungnahme-Impfabstand.html), from 14th April
2021, searched on 09th May 2021.

illustrate that VITT causes not only venous thrombosis
but also—albeit less frequently—cerebral as well as non-
cerebral arterial thromboembolism, and male individu-
als beyond the age of 60 years can be affected as well
[4-6]. This is in concordance with a recent study® and
previous case reports [4]. So far, one case with a possible
VITT after the RNA-1273 vaccine [7] has been reported,
besides multiple cases with the vector based ChAdOx1
nCov-19 as well as Ad26.COV.2.S vaccines [8].

Early consideration of VITT and rapid diagnosis with
an approved PF4-ELISA and targeted therapy with
immunoglobulins plus infusion of non-heparin antico-
agulant agents are pivotal to avoid unfavorable outcome
and to decrease VITT-associated mortality [4]. Possibly,
the incidence of VITT following the ChAdOx1 nCoV-19
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vaccine might be underreported as no routine coagula-
tion diagnostic is performed in vaccinated patients with-
out (symptomatic) thromboembolic events [4]. Due to
the suspected pathogenesis, transfusion with platelets
should be avoided to hinder aggravation of thrombotic
incidents [3].

Since no long-term data subsequent to VITT is availa-
ble yet, follow-ups with bloodwork and clinical exams are
advisable. Notably, the first patient presented recurrent
thrombocytopenia after initial normalization of platelet
counts. Thus, to date, duration of VITT and its continued
implications on coagulation remain unclear until more
clinical data becomes available. Repeated intravenous
IVIGs therapy might stabilize thrombocytopenia and
prevent reoccurring thromboses.

The presence of thromboses, thrombocytopenia, highly
elevated D-dimer levels, and lowered or normal fibrino-
gen level seem to be characteristic for the syndrome with
an onset of 5-24 days after ChAdOx1 nCov-19 vaccina-
tion [3, 4].

Acknowledgements
The authors wish to thank the patients included in the case report for agree-
ing to the use of data for research purposes.

Authors’ contributions

Acquisition, analysis, or interpretation of data: All authors; Drafting of the
manuscript: YG and NNK Critical revision of the manuscript for important
intellectual content: All authors. Figure drafting: CW and HS devised and
supervised the project. All authors read and approved the final manuscript.

Funding
None.

Availability of data and materials
Available at request.

Declarations

Ethics approval and consent to participate
Written Informed consent was obtained from both participants.

Competing interests
CW. has received institutional support from Novartis, Biogen, Alexion, Janssen,
and Roche. None related to this study. No other disclosures were reported.

Author details
'Department of Neurology, Faculty of Medicine and University Hospital
Cologne, University of Cologne, Cologne, Germany. “Cognitive Neuroscience,

Page 4 of 4

Institute of Neuroscience and Medicine (INM-3), Research Centre Jilich, Jilich,
Germany. Department of Radiology, Faculty of Medicine and University
Hospital Cologne, University of Cologne, Cologne, Germany.

Received: 24 May 2021 Accepted: 11 August 2021
Published online: 04 October 2021

References

1. Greinacher, A, Thiele, T, Warkentin, T. E, Weisser, K, Kyrle, P. A, & Eichinger,
S.(2021). Thrombotic thrombocytopenia after ChAdOx1 nCov-19 vac-
cination. The New England Journal of Medicine. https://doi.org/10.1056/
NEJMoa2104840

2. Schultz, N.H, Servoll, I. H.,, Michelsen, A. E, Munthe, L. A, Lund-Johansen,
F, Ahlen, M. T, Wiedmann, M., Aamodt, A. H., Skatter, T. H., Tjgnnfjord, G. E,,
&Holme, P. A. (2021). Thrombosis and thrombocytopenia after ChAdOx1
nCoV-19 vaccination. The New England Journal of Medicine. https://doi.
org/10.1056/NEJM0a2104882

3. Scully, M, Singh, D, Lown, R, Poles, A, Solomon, T, Levi, M., Goldblatt,
D., Kotoucek, P, Thomas, W., & Lester, W. (2021). Pathologic antibodies to
platelet factor 4 after ChAdOx1 nCoV-19 vaccination. The New England
Journal of Medicine. https://doi.org/10.1056/NEJM0oa2105385

4. Tiede, A, Sachs, U. J,, Czwalinna, A, Werwitzke, S., Bikker, R, Krauss, J. K.,
Donnerstag, F. G, Weil3enborn, K., Hoglinger, G. U, Maasoumy, B, Wede-
meyer, H., & Ganser, A. (2021). Prothrombotic immune thrombocytopenia
after COVID-19 vaccine. Blood. https://doi.org/10.1182/blood.2021011958

5. Cines, D. B, &Bussel, J. B. (2021). SARS-CoV-2 vaccine-induced immune
thrombotic thrombocytopenia. The New England Journal of Medicine.
https://doi.org/10.1056/NEJMe2106315

6. Althaus, K, Mdller, P, Uzun, G, Singh, A, Beck, A, Bettag, M., Bosmyiller,
H., Guthoff, M., Dorn, F, Petzold, G. C, Henkes, H., Heyne, N., Jumaa, H,,
Kreiser, K, Limpach, C, Luz, B, Maschke, M., Mller, J. A, Munch, J,, ...
Bakchoul, T. (2021). Antibody-mediated procoagulant platelets in SARS-
CoV-2-vaccination associated immune thrombotic thrombocytopenia.
Haematologica. https://doi.org/10.3324/haematol.2021.279000

7. Sangli, S, Virani, A, Cheronis, N, Vannatter, B, Minich, C, Noronha, S.,
Bhagavatula, R, Speredelozzi, D, Sareen, M., & Kaplan, R. B. (2021). Throm-
bosis with thrombocytopenia after the messenger RNA-1273 vaccine.
Annals of Internal Medicine. https://doi.org/10.7326/121-0244

8. Hwang, J, Lee, S.B, Lee, S. W, Lee, M. H,, Koyanagi, A., Jacob, L, Tizaoui,
K, Yon, D. K, Shin, J. 1, & Smith, L. (2021). Comparison of vaccine-induced
thrombotic events between ChAdOx1 nCoV-19 and Ad26.COV.2.S vac-
cines. Journal of Autoimmunity, 122, 102681. https://doi.org/10.1016/j jaut.
2021.102681

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://doi.org/10.1056/NEJMoa2104840
https://doi.org/10.1056/NEJMoa2104840
https://doi.org/10.1056/NEJMoa2104882
https://doi.org/10.1056/NEJMoa2104882
https://doi.org/10.1056/NEJMoa2105385
https://doi.org/10.1182/blood.2021011958
https://doi.org/10.1056/NEJMe2106315
https://doi.org/10.3324/haematol.2021.279000
https://doi.org/10.7326/l21-0244
https://doi.org/10.1016/j.jaut.2021.102681
https://doi.org/10.1016/j.jaut.2021.102681

	Successful treatment of thromboses of major arteries after ChAdOx1 nCov-19 vaccination
	Abstract 
	Acknowledgements
	References


